This article presents the experimental data on the thermal cracking of soybean oil and blends with hydrogenated fat. Thermal cracking experiments were carried out in a plug flow reactor with pure soybean oil and two blends with hydrogenated fat to reduce the degree of unsaturation of the feedstock. The same operational conditions was considered. The data obtained showed a total aromatics content reduction by 14% with the lowest degree of unsaturation feedstock. Other physicochemical data is presented, such as iodine index, acid index, density, kinematic viscosity. A distillation curve was carried out and compared with the curve from a petroleum sample.
How data was acquired
Experiments and physicochemical analysis
Data format Raw and tabulated data collection Experimental factors
Yield of thermal cracking fractions (coke, bio-oil and bio-gas) and physicochemical properties of the products Experimental features Thermal cracking of triglycerides with different degrees of unsaturation (soybean oil and blends of soybean oil and hydrogenated fat) Data source location Data accessibility Data is with this article Related research article
Beims et al., Effect of degree of triglyceride unsaturation on aromatics content in bio-oil [1] .
Value of the data
This data provides a comparison between the thermal cracking of triglycerides with different degrees of unsaturation.
Information regarding aromatics content due to different degrees of unsaturation in the triglycerides. The data presented details physicochemical properties of the bio-oil generated.
Data
Fig . 1 illustrates the main dimensions of the thermal cracking reactor. Table 1 presents the yields of bio-oil, bio-gas and coke, as well as the operational conditions of each experiment. Table 2 shows the physicochemical properties of the bio-oils produced. Table 3 describes the fatty acids distribution in soybean oil. Table 4 has the oxygen content of bio-oil and bio-gas produced. Gas chromatography methods employed are described in Table 5 . The bio-gas composition of each sample (Table 6 ) and the compounds distribution by carbon number (Table 7) were measured. The aromatic content in bio-oil is presented in Table 8 and the carboxylic acids in Table 9. Table 10 presents the distillation curve as well as the properties estimated through its data.
Experimental design, materials, and methods

Materials
Experiments were carried out with soybean oil and blends of commercial soybean oil with hydrogenated fat. The sample called SO 100 is composed entirely by soybean oil, while SH 90:10 and SH 80:20 are blends of soybean oil with hydrogenated fat (derived from soybean oil). The first blend has 10% (weight) of hydrogenated fat and the latter has 20% (weight).
Methods
All samples were fed in the reactor at 90°C. Once hydrogenated fat is solid at room temperature, the preheat was necessary to maintain in the liquid state and avoid clogging in the reactor.
Thermal cracking reactor
Thermal cracking experiments were performed in a plug flow reactor, under isothermal and steady-state conditions (Table 1) . It was considered similar operational conditions to all samples (constant feed mass flow and reactor temperature). Reactor main dimensions are shown in Fig. 1 . Further details of the reactor were described by [2, 3] .
The residence time (t res ) is a relation between the reactor volume (V reactor ) and volumetric flow (q):
Volumetric flow can be written as, where ρ À is derived from the Ideal Gas Law, Thus,
where P is the reactor pressure, R is the universal gas constant, T is the reactor temperature, MM À is the average molecular mass and V reactor is the reactor volume (considered as the region heated by the heating elements and where the thermal cracking occurs ¼ 2.91E−4 m 3 ).
The average molecular mass was estimated from the fractions of bio-oil and bio-gas and their average molecular mass, which was based on information on their composition obtained from gas chromatography analysis (Section 2.6). The average molecular mass of the bio-oil was estimated considering its composition in terms of the fractions and the average molecular mass of the compounds according to the number of carbon atoms in the chain. Each fraction was determined via a comparison with an n-alkane standard sample using GC-FID analysis:
The average molecular mass for the bio-gas was determined similarly to that of the bio-oil, where the fractions of the bio-gas compounds were determined by GC-FID/TCD. the average molecular mass of each fraction in the gas, X i_gas is the fraction of each compound in the gas.
Physicochemical properties
Several analyses were performed to determinate physicochemical properties of the bio-oil produced. EN14111 standard was considered for the iodine index (II) determination, which is associated to unsaturated compounds. A higher II suggests a higher number of double bounds in the molecular chain.
Acidity index (AI) values were obtained according to the method available in ASTM D 974/2008. AI is related to the presence of organic acids in bio-oil.
The specific gravity (ρ) of the bio-oil samples was evaluated according to ASTM D5355-95 (2012). The kinematic viscosity (ν) of the bio-oil samples was determined using a Ford Viscosity Cup (n. 4), according to ASTM D1200.
Oxygen content in the bio-oil
The mass of oxygen in the bio-oil produced was estimated by mass balance, according to Eq. (8).
where m bio−oil , m Oxygen_TG and m Oxygen_BG are, respectively, the mass of oxygen in the bio-oil, triglyceride (biomass) and bio-gas. It was assumed that coke does not contain a significant amount of oxygen. The oxygen mass in the feedstock biomass in each experiment was estimated using Eqs. (9) and (10), considering that a triglyceride molecule has the format presented in Fig. 2 , where R1, R2 and R3 are three different radicals (fatty acids), which have the distribution shown in Table 3 . Oxygen was present in the bio-gas as CO and CO 2 , both fractions being determined by GC-FID/TCD (Section 2.6). With the amount of bio-gas produced and its composition, the oxygen content can be determined by (Eqs. (11)-13).
where m CO is the mass of CO in bio-gas 
Gas chromatography analyses
A Shimadzu® model GCMS-QP2010 Plus was employed to Gas chromatography analyses. Bio-gas samples were analyzed by gas chromatography-flame ionization detection/thermal conductivity detection (GC-FID/TCD), aiming at the identification of CO, CO 2 , methane, hydrogen and light hydrocarbons (C 2 -C 4 range). Bio-oil samples were submitted to GC-FID to determine the compounds according to their carbon number distribution by comparison with n-alkane standards. The headspace technique was performed to identify the aromatic compounds. Lastly, carboxylic acids in the bio-oil were determined by GC-MS. Methods employed to all samples are described in Table 5 .
Distillation curves
The distillation curve is an important tool to predict bio-oil properties aiming on its co-processing in a standard petroleum refinery [4] . Experiments were performed in an automatic vacuum distiller (B/R Instrument, model M690), based on the standards for petroleum characterization (ASTM D86-04b/2004, and AST D1160-02a, 2002). Minor modifications were considered: distillation rate (1 mL/min, instead of 4-5 mL/min) and volume of sample (200 mL, instead of 100 mL). The distillation curve of a petroleum sample originating from the Baúna's field (Brazil) was carried out for comparison purposes.
API gravity (an approach to measuring the specific gravity and it is also widely employed in the characterization of petroleum). The API gravity of crude oil and bio-oil samples was calculated using Eq. (14). 
where, T 10 , T 30 , T 50 , T 70 , T 90 are the temperatures for each distillated volume of the sample (subscript number %). The mean average boiling point (MeABP), which allows the estimation of the molecular mass of the oil sample (MM). Given that the VABP is calculated from the distillation curve data (Eq. 15), the MeABP is calculated as: The molecular mass of a crude oil sample can be calculated using the 
